and the NPV value is positive.
I. INTRODUCTION 1
Malang became one city in East Java with the rapid rate of development, one aspect of the rapidly growing residential area, where the whole corner of the city of Malang is emerging a new residential area and shop. The region is growing in some places, both in the hills and in the area of natural water reservoirs (retarding basin). The area that originally serves as a conservation area that can absorb/accommodate while rainwater is now changed into the area woke up. The consequence of this development is the emergence of some new inundation in urban areas, even on the road.
Subdistrict Lowokwaru is one area that often occurs puddle. Data from Kota Malang Dalam Angka 2018 the carrying amount of inundation problems occurred during 2017 in the Subdistrict Lowokwaru 4 times. Largely due to the drainage conditions are not maintained so many sewers are filled with trash and sediment. The conditions resulted in reduced sewer capacity and are not able to drain rainwater discharge and wastewater. Land-use change is an awakened area that also results in lower catchment areas and rainwater.
The problem of this research is how the technical condition of the drainage system at the location of inundation in Subdistrict Lowokwaru. While the purpose of this study was to evaluate the technical condition of drainage sewers in locations that occur inundation in Subdistrict Lowokwaru by calculating hydrology, discharge runoff and sewer capacity.
II. LITERATUR REVIEW

A. Hydrology
The hydrological analysis is carried out to determine the amount of discharge to flow so that it can determine the dimensions of the drainage channel. Hydrological factors that are very influential in flood control are rainfall and intensity. Rainfall in a plain area is one of the factors that determine the amount of flood discharge that will occur. By knowing the amount of rainfall in the plains area, it can be seen the amount of rainfall intensity in the area, then it can be known how much the flood discharge will occur in the lowland area or inundation area which is the purpose of the flood.
B. Hydraulics
Hydraulics analysis is carried out after the planned discharge is known and carried out to determine the technical planning of the drainage system based on consideration of the existing channel capacity. The following are the steps in hydraulic analysis with the Manning method.
1) Cross-section
The cross-section of the drainage channel is generally rectangular and trapezoidal. The formula for calculating channel crossings is determined based on the shape of each channel with the formula for a rectangular channel as follows:
As for the trapezoidal channel, the formula used is: 
) Manning Roughness Coefficient
The Manning roughness coefficient value (n) depends on the physical material forming the channel.
3) Channel slope
The slope of the channel is a comparison between the difference in elevation and the length of the channel [1] . The formula for calculating the slope of the channel is as follows: 
) Flow
Channel capacity is calculated using the Manning equation. Following is the formula used to calculate drainage discharge:
= .
(6) with: Q = Flowing Debit (m3/sec) V = Average speed in channel (m/sec) A = Area of a wet cross-section of the channel (m2)
C. Economic Feasibility Analysis
In general, there are several methods commonly considered to be used in economic feasibility analysis, namely the method of Benefit-Cost Ratio (BCR) and Net Present Value (NPV)
1) Benefit-Cost Ratio (BCR)
Benefit-cost ratio (BCR) is a comparison between benefits and costs calculated based on the present value. If BCR> 1 is obtained, then the project is feasible (feasible) and if BCR <1, the project must be canceled or preliminary engineering carried out to obtain feasibility that matches the eligibility criteria [2] .
2) Net Present Value (NPV)
Net Present Value is the difference between the Present Value of the investment and the present value of net cash receipts (operational cash flow and terminal cash flow) in the future. To calculate the present value it is necessary to determine the relevant interest rate. If the NPV> 0 value means that the project can create a cash inflow with a greater percentage than the opportunity cost of invested capital right. If NPV = 0, the project is likely to be accepted because the cash inflow to be obtained is the same as the opportunity cost of the invested capital. So the greater the NPV value, the better for the project to continue [3] .
NPV calculations require two important activities, namely Etimating cash flows and Determining interest rates that are deemed relevant. NPV is calculated using the following formula:
with: C = Investment costs and operating costs Bt = Benefit that has been discounted I = Discount factor t = Year (time)
III. METHODOLOGY
This study uses a survey approach, while according to the level of explanation is a descriptive study. This is done to describe the condition of the drainage system performance as well as the influence and develop handle strategies appropriate to the issues raised. Stages of the activities carried out are observation, data collection, analysis, and interpretation of data to determine an indication of the problem as a basis for determining the ideal solution as well as set standards and correlation.
The data used is the data that is both qualitative and quantitative. Sources of qualitative data based on information from respondents who becomes the object of research. While quantitative data in the form of numbers or count are processed based on information from the public, institutions, the management board and the results of field observations obtained during the research process.
IV. RESULTS AND DISCUSSION
The research location is in the Subdistrict of Lowokwaru Malang city located in the northern city of Malang and adjacent to the Subdistrict Karangploso Malang. Subdsitrict Lowokwaru has an altitude between 200-499 meters above sea level with slopes on the plateau is quite varied, in some places a plain area with a slope of 2-5%, while the hills of the valley section average slope of 8-15%.
The drainage system in Subdistrict Lowokwaru generally used the river as a sewer for final discharge. In Malang city is traversed by five (5) major rivers namely: Brantas River, Amprong River, Bango River, Metro River, and Sukun River. As for the Watershed is divided into three parts, namely:
Division of Watershed in the Subdistrict Lowokwaru can be seen in Figure 1 . 
A. Hydrology
Rainfall data used is the data maximum precipitation affecting the five weather stations with the research site over the past 10 years. The analysis of these data consistency and homogeneity of the data for accuracy and ensure that data is not contained significant deviations.
1) Average rainfall analysis
The analysis was calculated using the Thiessen Polygon method, the analysis is done from the calculation Thiessen coefficient obtained by dividing each area influence rainfall station ( Figure 2 ). 
2) The maximum daily rainfall plan analysis
The maximum daily rainfall plan analysis is done by using two methods: Method Gumbel and Log Person III. From this method were analyzed Goodness of fit test using the Chi-square test and Smirnov-Kolmogorov test thus concluded that the appropriate distribution is the Gumbel method.
3) Rain intensity distribution analysis
Results distribution Gumbel method then calculate the rainfall intensity analysis by 3 methods: Van Breen, Bell, and Hasper Weduwen Method. Calculation Result elected rain intensity distribution is Van Breen Method of calculation with the PUH 5 years for the secondary sewer. 
4) Rain intensity curve analysis
Rain Intensity Curve Analysis using a method Talbot, Sherman and Ishiguro. The calculation of the three methods has a method that has the greatest rainfall intensity arch. Talbot method was chosen as a rain intensity formula because has a delta (A) smallest and can give optimum results. So that the formula used to calculate the amount of rain intensity using the equation:
I=8864,48/(t+52,55)
B. Hydraulics 1) Analysis of Existing Debit
Hydraulics analysis is used to determine the ability of the sewer to accommodate the runoff discharge. The analysis is done based on existing data obtained from the primary data and secondary data. The primary data is a length, the width of the base, the width of the surface, the depth of the sewer, and sediment. Calculation of sewer discharge conducted with two types of conditions that the sewer conditions without sediment and with sediment. Sewer discharge is obtained from the calculation of flow velocity multiplied by the channel cross-sectional area.
2) Discharge rainwater runoff analysis
Discharge rainwater runoff is influenced by land use in the catchment area, the variables that influence is runoff length, runoff slope, manning coefficient, assumption of water velocity in a sewer, drainage time, selected rainfall intensity PUH 5 years, and drainage coefficient.
3) Wastewater discharge analysis
Subdistrict Lowokwaru drainage system is a mixed drainage system between rainwater and wastewater. Based on the number of residents in the catchment area as well as the extent of the need of clean water per person per day plus non-domestic water needs, it can be calculated the amount of wastewater into the sewer.
4) Evaluation of drainage system capacity
Evaluation of the capacity of the drainage system is reviewed based on the total discharge amount of rainfallrunoff and wastewater discharge on existing conditions and then compared to sewer discharge. Evaluation of the capacity of the drainage system needs to be done to determine whether the condition of the existing sewer is still in accordance with the requirements or necessary for the development.
The evaluation results indicate the sewer capacity there are 21 sewers in condition without sediment that capacity is insufficient and 23 sewers in conditions with sediment are not met or sewer capacity is not technically eligible. It is necessary for a handling plan as an attempt to deal with the sewer capacity to drain the runoff discharge.
5) Alternative Treatment
Based on the evaluation result in conditions with sediment to maximize sewer capacity and reduce the inundation, it needs to dredge sediment and calculated sewer dimensions based on the rainwater runoff. The following sewer handling plan in the form of ideal sewer dimensions in Table 4 to 6.
C. Economic Feasibility Analysis 1) Investment Costs
Investment costs are costs allocated in the context of implementing development which includes construction costs, technical consultants, compensation, administration, and taxes. These investment costs must be provided at the beginning of the construction or before the project is implemented, if the investment costs are too large then construction can be carried out in a period of multi-years. The total investment cost of channel construction in Lowokwaru District is 8 billion rupiah.
2) Operation and Maintenance Costs (O&M)
Operational and maintenance costs (O&M) are costs required to carry out periodic maintenance of all drainage systems in Subdistrict Lowokwaru so that the channel capacity can be maintained properly and the channel can function to drain water. O&M fees are incurred if the construction has been completed and has started operation. Because construction is carried out in stages, O&M costs are calculated in the following year assuming the construction has been operated. Operation and maintenance costs include the cost of cleaning the channel and dredging the channels from the sediment. The amount of drainage channel O&M costs in Subdistrict Lowokwaru is 600 million rupiah. 
3) Benefit Component (Benefit)
The value of project benefits is estimated at the value of losses due to flooding, where poor drainage will have the opportunity to produce physical damage to the city's facilities and infrastructure as well as financial losses caused by overflowing canals. Losses due to flooding are physical losses incurred due to the occurrence of puddles in a particular area including indirect losses or non-tangible losses which are all marginalized in the rupiah value. According to [4] the number of losses due to flooding that is calculated consists of: In addition to the losses that can be calculated, there are also losses that cannot be calculated such as feeling anxious during the rain, time wasted on cleaning the house and yard after the flood, unable to work, damage to private vehicles, additional transportation costs (Travel costs ), delays in travel or delays in travel, medical and health expenses and others. From the results of calculations that have been done the amount of losses per year caused by flooding that occurred in the amount of Rp. 1,156,834,639.08.
4) Investment Feasibility Assessment
An investment feasibility assessment is conducted to assess whether the project activity is feasible or not from the financial aspect. The technical life of the drainage system to be built is estimated to be 15 years. O&M fees begin to be issued in the 1st year after the entire project is completed. The benefit is obtained from the reduction of floods/inundations that began to be obtained starting in the 1st year with the completion of all project activity plans, where the value of benefits will increase every year in accordance with the assumed inflation rate of 5%. The interest rate commonly used in irrigation projects is 12%, to adjust to the current economic conditions, the interest rates (10%) are used in the drainage system development project in Subdistrict Lowokwaru.
Based on the results of the financial analysis that has been carried out above, it can be concluded that the repair and construction of drainage systems carried out to overcome flooding in the drainage system in Subdistrict Lowokwaru Subdistrict are financially feasible. This can be seen from the value of the Benefit Cost Ratio (BCR) whose value is 1.83 (> 1) and the value of the Net Present Value (NPV) whose value is Rp. 135,811,920,851 (positive). Seeing the high costs needed to tackle floods in the drainage system in Subdistrict Lowokwaru, as well as looking at the financial capabilities of Malang City so far, the Malang City government is actually quite capable of funding these activities. But because flood management programs in other locations also require substantial funds, it is necessary to think of other alternative funding sources.
V. CONCLUSION
According to analysis carried out on the evaluation of drainage system for inundation problems at Subdistricts Lowokwaru, it can be concluded as follows: a. Sewer problems in the Subdistrict Lowokwaru form of sewer blockage due to garbage, sediment at the bottom of the sewer, and sewer inlet which is higher than the road. b. Based on the evaluation result of the sewer there are 21 sewers in condition without sediment that capacity is insufficient and 23 sewers in conditions with sediment are not met or sewer capacity is not technically eligible. c. The handling plan is in the form of cleaning and dredging of trash and sediment, as well as the calculation of the ideal sewer dimensions to drain the discharge runoff accordingly.
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